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ENCAPSULATED ANTI-CORROSION
COATING

BACKGROUND OF THE INVENTION

The present invention relates to the field of metal coating,
more specifically to a coating containing coating encapsu-
lated microspheres which improve the corrosion resistance
of an article by dispensing the encapsulated coating when
the article is injured.

Apersistent problem is to provide metal articles which are
resistant to corrosion that inherently attacks such articles in
normal usage. With some metal articles, the need to provide
the maximum degree of corrosion resistance is particularly
great, in view of the corrosive environments in which they
are utilized. For example, vehicle components are typically
exposed to corrosive salts and other corrosive agents which
would cause rapid deterioration, both functionally and aes-
thetically. Numerous other articles made of metals must be
protected or corrosion will eventually occur.

It is well known that the corrosion resistance of metal
articles can be improved by applying coatings, either in
single or multiple layers. Such layers provide greater inher-
ent resistance to attack by corrosive agents. For example, it
is known that improvements in the corrosion resistance of a
metal substrate can be achieved by applying coatings such as
electroplating, paints, dyes, and chromate films.

However, such coatings can be damaged during normal
wear. This is particularly a concern in metal parts which flex
during use such as suspension components, coil springs,
actuators, etc. The coating is prone to crack at the flexed
areas. When the coating becomes damaged or cracks, a path
in a localized area of the article is opened to the metal
substrate. The corrosive agents can then directly attack the
metal substrate and the article rapidly deteriorates in the
localized area. Typically, damage in the localized area
requires the repair or replacement of the entire article.

It is therefore desirable to provide an anti-corrosion
coating that is self-healing and blocks a path opened to the
metal substrate.

SUMMARY OF THE INVENTION

The coated article according to the present invention
includes a coating having coating encapsulated micro-
spheres which maintain the coating in a fluid state until the
micro-spheres are ruptured.

The substrate is preferably a vehicle component such as a
spring or suspension component which is typically subjected
to flexing and operates in a high corrosion environment.
However, the type of substrate, or the form in which it is
provided for treatment in accordance with the invention, is
not limited to any particular part.

The coating is preferably an anti-corrosion coating such
as a paint or undercoating which contains a quantity of
coating encapsulated micro-spheres. The coating encapsu-
lated micro-spheres are manufactured to encapsulate a coat-
ing material in a fluid state. The coating encapsulated
micro-spheres are retained in the coating to form a matrix of
hardened coating and coating encapsulated micro-spheres
which maintain the coating material in the fluid state. By
incorporating a mix of different coating encapsulated micro-
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spheres which encapsulate different fluid coatings, a mul-
tiple of properties can be incorporated directly into the
coating. The coating may therefore be tailored to provide
desired anti-corrosion properties.

With the present invention, damage to the coating which
causes a fissure in the coating also breaks open the coating
encapsulated micro-spheres adjacent the crack or fissure.
The broken coating encapsulated micro-spheres release the
fluid coating material contained therein. Because the coating
encapsulated micro-spheres release the encapsulated coating
material in the fluid state the coating material flows into the
fissure to coat the exposed substrate. This provides a “self-
healing” ability to the coating which protects the substrate
even after the coating is damaged.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features and advantages of this invention will
become apparent to those skilled in the art from the follow-
ing detailed description of the currently preferred embodi-
ment. The drawings that accompany the detailed description
can be briefly described as follows:

FIG. 1 is a general sectional view of a coated article
having a coating according to the present invention; and

FIG. 2 is a general sectional view of a coated article
according to the present invention while being flexed.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 illustrates a coated article 10 according to the
present invention. The article 10 generally includes a sub-
strate 12 and a coating 14 having coating encapsulated
micro-spheres 16. Preferably, substrate 12 is a metal part.

The substrate 12 according to the present invention is
representative of a vehicle component such as a spring or
suspension component which is typically subjected to a high
corrosion environment. The present invention is particularly
applicable to highly stressed parts, such as springs which are
almost continuously flexed while being exposed to high
corrosion environment. Although a suspension component is
used for illustrative purposes it is within the scope of the
present invention that the coating and method can be applied
to any component which will benefit from a protective
coating. The type of substrate 12, or the form in which it is
provided for treatment in accordance with the invention, is
not limited within this invention.

The coating 14 is preferably an anti-corrosion coating
such as a paint or undercoating. The coating 14 is applied to
the substrate 12 by conventional processes such as spraying
or dipping which forms no part of the present invention. The
coating 14, however, is novel in that it contains a quantity of
coating encapsulated micro-spheres 16. Frangible micro-
spheres or micro-balloons are known. The coating encapsu-
lated micro-spheres 16 are manufactured by known manu-
facturing processes to contain a coating material 18 in a fluid
state. This technology has been used for contact paper
wherein ink is encapsulated for form duplication. The
present invention, however, uses this technology to encap-
sulate a fluid coating for the purposes described. Although a
single coating is illustrated it will be understood that a
multiple of coating 14 layers are encompassed within the
present invention.

The coating encapsulated micro-spheres 16 are manufac-
tured to preferably contain the coating material 18 such as
the material forming the coating 14, a different coating
material, or combinations of various coating materials hav-
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ing various coating and ant-corrosion properties in a fluid
state. The coating encapsulated micro-spheres 16 are
retained in the coating 14 to form a matrix of hardened
coating 14 and coating encapsulated micro-spheres 16 which
maintain the coating material in the fluid state. By incorpo-
rating a mix of different coating encapsulated micro-spheres
16 which encapsulate different fluid coating, a multiple of
properties can be incorporated directly into the coating 14.
The coating 14 may therefore be tailored to provide desired
anti-corrosion properties.

Referring to FIG. 2, the article 10 is shown in a flexed
condition. Continual flexing of the coating article 10 may
cause the coating to crack and form fissures 20 which can
extend to the substrate 12. These fissures 20 may also be
caused in a more immediate fashion by direct contact with
an object that causes a scratch or break in the coating 14.
Typically such a crack exposes the substrate 12 and leaves
the substrate 12 unprotected against the environment and
resulting corrosion.

According to the present invention, however, the cracking
of the coating 14 also breaks open the coating encapsulated
micro-spheres 16 adjacent the fissure 20. The broken coating
encapsulated micro-spheres 16 release the fluid coating
material 18 contained therein. Because the coating encap-
sulated micro-spheres 16 release the encapsulated coating
material 18 in the fluid state the coating material 18 flows
into the fissure 20 and coats the exposed substrate 12. This
provides a “self-healing” ability to the coating which pro-
tects the substrate 12 even after the coating 14 is damaged.

The present invention therefore provides a self-healing
coating which dramatically increases the anti-corrosion pro-
tection of an article while maintaining a relatively inexpen-
sive coating application process commonly practiced in the
art.

The foregoing description is exemplary rather than
defined by the limitations within. Many modifications and
variations of the present invention are possible in light of the
above teachings. The preferred embodiments of this inven-
tion have been disclosed, however, one of ordinary skill in
the art would recognize that certain modifications would
come within the scope of this invention. It is, therefore, to
be understood that within the scope of the appended claims,
the invention may be practiced otherwise than as specifically
described. For that reason the following claims should be
studied to determine the true scope and content of this
invention.
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What is claimed is:
1. A coated article comprising:

a substrate;

a coating adjacent said substrate, said coating having
frangible coating encapsulated micro-spheres for
release of said encapsulated coating material.

2. The coated article as recited in claim 1, wherein said

coating is an anti-corrosion coating.

3. The coated article as recited in claim 1, wherein said

coating is a paint.

4. The coated article as recited in claim 1, wherein said

coating is a plurality of layers of coating.

5. The coated article as recited in claim 1, wherein said

substrate is a metal part.

6. The coated article as recited in claim 1, wherein said

substrate is a vehicle component.

7. The coated article as recited in claim 6, wherein said

vehicle component is a suspension component.

8. The coated article as recited in claim 6, wherein said

vehicle component is a spring.

9. A coated article comprising:

a substrate;

a coating matrix adjacent said substrate, said coating
matrix having a hardened coating, and micro-spheres
containing an encapsulated coating material in a fluid
state suspended within said hardened coating, wherein
upon damage to said hardened coating, said micro-
spheres release said encapsulated coating material.

10. The coated article as recited in claim 9, wherein said

micro-spheres are at least two types of micro-spheres, each
type containing a different encapsulated coating material.

11. The coated article as recited in claim 9, wherein said

substrate is a vehicle component.

12. The coated article as recited in claim 11, wherein said

vehicle component is a suspension component.

13. The coated article as recited in claim 11, wherein said

vehicle component is a spring.

14. The coated article as recited in claim 11, wherein

vehicle component is a metal part.

15. The coated article as recited in claim 1, wherein upon

later damage to said coating, said micro-spheres break open
and release said encapsulated coating material.
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